We evaluated the timing of twin delivery associated with perinatal outcome in gestations of at least 36 completed weeks.
Optimal gestational age for delivery of twins remains unclear. Some suggest that twins attain more rapid pulmonary maturation than singletons, [1] [2] [3] [4] and therefore complications of postmaturity may arise sooner in twins than in singletons. This has resulted in a tendency to electively deliver twins earlier than singletons of comparable gestational age, either by cesarean delivery or by induction of labor. Several investigators, however, have found an association between elective delivery and adverse perinatal outcome, in particular respiratory morbidity. [5] [6] [7] Friedman et al. 8 recently reported that twins do not have accelerated maturation compared with singletons for the same gestational age; however, the question about outcome in twins delivered early versus late remains unanswered.
Twin-related complications are a large and growing problem. Approximately 1 in 75 (1.3%) pregnancies are twin gestations. In 1994, there were 97,064 twin births in the United States. Between 1980 and 1994, the number of twin births increased by 42% and the ratio of twin births to total live births increased by 30% in the United States. Perinatal mortality is 4 to 10 times higher in twins than in singletons. 10 -12 Many of these complications are related to preterm delivery, low birth weight, and respiratory problems. 13 A better understanding of the relationship between timing of delivery and perinatal outcome could be used to reduce the morbidity, mortality, and cost associated with twin deliveries. The purpose of this study was to evaluate the association of delivery timing and outcome. We tested the null hypothesis that perinatal outcome would not differ significantly between twin pregnancies delivered at 36 to 37 weeks' gestation and twin pregnancies delivered at Ն38 weeks' gestation.
MATERIALS AND METHODS
This was an observational, retrospective chart review study. The inclusion criteria were twin pregnancies delivered at New York HospitalCornell Medical Center between January 1, 1987 and December 31, 1993, gestational age at delivery of at least 36 completed weeks, and performance of serial antepartum ultrasound examinations. Exclusion criteria were significant chronic maternal cardiac, renal, or respiratory disease; twin-to-twin transfusion syndrome; demise of one fetus at Ͻ36 weeks' gestation; regular substance abuse during pregnancy; and the presence of any major fetal congenital anomalies. Women with diabetes in pregnancy were included in this study. Labor and delivery log books were searched to identify twin deliveries. The chart review was performed by one physician, the primary author (I. U.-R.), between December of 1993 and April of 1994. There were ϳ28,000 deliveries during this 7-year study period and 776 twin sets (2.8%).
Patient confidentiality was protected by keeping the study files and computer diskettes in a locked file cabinet and limiting access of the raw data to the primary author and the statisticians. Institutional
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Review Board approval and patient consent were not required because this was an observational chart review. The 7-year study period was selected to provide a balance of large sample size and recent data. The sample size and statistical power were not calculated during the planning stage. During the analysis phase of this study, the statistical power of the study was calculated for the difference in the percentage that required neonatal intensive care in the groups that delivered at Ͻ38 weeks' gestation and at Ն38 weeks' gestation. The power of this study for this comparison was 95%. Patient information was abstracted from the maternal and infants' charts. Gestational age at delivery was defined as the number of completed weeks from the first day of the last normal menstrual period to the date of delivery. If the dates were unreliable, gestational age was based on the early (before 24 weeks) ultrasound examinations. Intrauterine growth restriction (IUGR) was defined as a fetal weight below the 10th percentile for gestational age.
14 Oligohydramnios was determined by subjective viewing of the amniotic fluid volume during ultrasound examinations, because the amniotic fluid index is not accurate in twin gestation. Preeclampsia was defined as the development of maternal hypertension with proteinuria or edema that was generalized and overt or both. Antepartum fetal distress was recorded if any of the following were present in the last examination before delivery: nonreactive nonstress test, decelerations, loss of beatto-beat variability, or abnormal biophysical profile defined as a score of Յ6. Intrapartum fetal distress was defined as decelerations, loss of beat-to-beat variability, abnormal fetal scalp test result (pH of Ͻ7.2), or abnormal fetal scalp stimulation (absence of fetal heart rate accelerations). Hypoglycemia was diagnosed by a neonatal blood glucose value of Ͻ40 mg/dl. Sepsis was recorded as an outcome if it was confirmed and documented in the infant's chart. Rule out sepsis alone was not considered sepsis. Respiratory distress syndrome had to be documented in the chart and confirmed by chest x-ray. Maternal morbidity was defined as preeclampsia or placental abruption. Truly elective deliveries were defined as those that were not spontaneous or complicated with preeclampsia, oligohydramnios, IUGR, or abruption.
Perinatal outcomes were compared between twin gestations delivered at Ͻ38 weeks' gestation and those delivered at Ն38 weeks' gestation. Categorical variables were assessed by -squared analysis or Fisher's exact test. Changes in categorical variables across three or more gestational age groups were assessed by -squared analysis for the trend. Continuous variables are reported as means Ϯ SD and were tested using the Student's t-test or the one-way analysis of variance with the Tukey-Kramer multiple comparison test. All tests are twotailed. Analyses were performed using the statistical software packages True Epistat (version 5.1; Epistat Services, Richardson, TX), InStat (version 3.0; GraphPad, San Diego, CA), and SPSS (version 8.0; SPSS Inc., Chicago, IL).
RESULTS
During the 7-year study period, 329 of 776 (42.4%) sets of twins met the inclusion criteria. The percentages of twin deliveries in this study by gestational age were as follows: 33.7% (n ϭ 111) at 36 weeks, 25.8% (n ϭ 85) at 37 weeks, 23.1% (n ϭ 76) at 38 weeks, 10.0% (n ϭ 33) at 39 weeks, and 7.3% (n ϭ 24) at Ն40 weeks.
Outcome was compared between the 196 (59.6%) twin sets delivered between 36 and 37 weeks' gestation and the 133 (40.4%) deliveries at Ն38 weeks' gestation. As Table 1 shows, for each of the five measures of perinatal outcome (neonatal intensive care required, respiratory distress syndrome, sepsis, preeclampsia, and birth weight) the twin deliveries in the 36 to 37 week group had worse outcomes than the 133 twin sets who delivered later. The group that delivered early was 13 times more likely to require neonatal intensive care (9.7 vs 0.8%, relative risk ϭ 13.0, 95% confidence interval ϭ 1.8 to 95.9, p Ͻ 0.001). Respiratory distress syndrome was documented in 4.6% of the early deliveries but in none of the late deliveries ( p ϭ 0.013). Sepsis was nearly 10 times more common in the early deliveries (7.1% There was only one intrapartum fetal death, which occurred at 38 weeks' gestation. This was a monochorionic, diamniotic twin placenta pregnancy with suspected twin-to-twin transfusion. Twin A died weighing 3190 gm. Twin B survived weighing 2675 gm, with Apgar scores of 7 and 8 at 1 and 5 minutes, respectively, and a hematocrit of 18%. During this delivery, the fetal heart rate was normal and suddenly there was a loss of fetal heart rate. No maternal deaths occurred in this study population. Maternal morbidity peaked between 36 and 37 weeks' gestation and did not increase at higher gestational ages. Between 36 and 37 weeks' gestation, 12 pregnancies had preeclampsia and 10 had abruption.
Outcome was also compared between the 151 elective deliveries (45.9%) and the 178 spontaneous deliveries (54.1%) ( Table 2 ). The elective deliveries had significantly more preeclampsia, oligohydramnios, IUGR, and antepartum distress.
Among the 91 patients with a true elective delivery, there was not a statistically significant difference in the neonatal intensive care unit admission rate between the early and late deliveries (6.8% vs 0.0%, p ϭ 0.109, Fisher's exact test, Table 3 ). However, the early deliveries had a higher rate and could never be below 0%. A sample size of 144 in each group would be required to have 80% statistical power to detect the current difference.
DISCUSSION
Leveno et al. 1 demonstrated that fetal lung maturation occurred several weeks earlier in twins compared with uncomplicated matched singletons. Likewise, the ultrasonographic findings of advanced placental maturation in twins suggested earlier maturational changes in twin fetuses. 15 These findings probably led to the widespread impression that twins matured sooner than their singleton counterparts and should be delivered earlier. In our study, neonatal respiratory distress syndrome peaked at 36 to 37 weeks' gestation and did not appear at all during higher gestational ages. In a recent paper, twins at Ͻ36 weeks' gestation did not show accelerated maturation or improved neonatal outcome compared with their singleton counterparts. 8 This finding seems to be in agreement with our study. Contrary to reports that the incidence of IUGR increases in twins after 38 weeks' gestation, 2, 16 in our series, IUGR was seen mostly at 36 to 37 weeks' gestation and did not increase but rather decreased thereafter. In fact, mean birth weights actually steadily increased after 36 to 37 weeks' gestation ( Table 1 ), suggesting that twins continue to grow in utero after 38 weeks' gestation. When we compared the electively delivered group with the spontaneously delivered group, neonatal morbidity was not statistically different. However, there was an increased number of fetal complications (IUGR, oligohydramnios, and antepartum fetal distress) in the electively delivered group, which may explain the reasons for their elective delivery.
Although we have shown in this study that adverse perinatal outcomes were higher when delivery occurred at 36 to 37 weeks' gestation, there are several study design weaknesses and possible sources of bias that should be mentioned. The retrospective observational nature of this study has inherent problems. The urban population studied here may not be representative of other obstetrical practices. This study was done on uncomplicated twin pregnancies from 36 weeks' gestation. It is possible that twins with complications may in fact experience advanced maturation. The one case of intrapartum fetal death is of concern. Given the uncertainty surrounding the appropriate timing of delivery of twins and the importance of this topic, additional prospective studies are needed to confirm these finding.
In conclusion, in the absence of significant maternal complications, we do not recommend delivery of twins before 38 completed weeks' gestation because of the rate of neonatal complications.
